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ABSTRACT 

PURPOSE: To accelerate scanning speed and to form one picture in plural 
fields by charging liquid crystal by electrifying a switching element just 
for time shorter than the response time of the liquid crystal, and driving 
liquid crystal polymers by the charged electric field. 

CONSTITUTION: Liquid crystal having autonomous polarization is used for the 
liquid crystal, the liquid crystal LC is charged by electrifying switching 
elements S and P just for time shorter than the response time of the liquid 
crystal and therefore, the liquid crystal polymers are driven. One field is 
formed by line sequentially driving the liquid crystal LC of picture 
element electrodes corresponding to all the scan lines, one picture is 
formed by continuously combining the plural fields, and the picture of 
plural gradations is obtained. In this case, the electric field is 
impressed through the three-terminal or two-terminal switching element S or 
P to the liquid crystal LC of the respective picture elements arranged in 
the shape of a matrix. A scan line signal to turn on/off this switching 
element S is defined as a switching signal, and a data line signal is 
defined as a signal for liquid crystal drive. 
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ftt«*ftB«IP"r*»**«*«'7 h 'J -y 7X#lCg2*iJ$ 

^-tii- j: oT*ft»-f %m%tz> tmz. 

«I^J|g®)-r*Ci;lCcti9 1 7 4 -JUH U 
T, 

tt»l*W<0IMBi*»*££*W*£T*7*x< 7*"? h 

U -y J> XjgHajfxSBOfg»)7Jffi n 

[tt#9 3] lillB*»rt-r**7-<-JH«(0j6«» 

mtfuiz&tizwimm 1 © 7 2 x 7-=? h- u v 7 x&n. 

lSB£nH©7-f-^KTff*fi£U 2 
n »ffl«BE€-#*ffi3dt3S3©7£x-f- 7* -7 HJ y7X 

£*i*§S*JS 1 ©77 xf 7'v h'J *, ? xffiSSjSSfi 

\z. m.&<nfc&mffl£ 0 i b3a»]©g;oM,>iffijii£/'S;ux£ 
JBEftlcBi»DT4a*J!I l©77x-t 7*v h 'J •/ ^ 7\S£m 

[^©sw-ttaayi] 

[0 0 0 1 ] 

iea*± ©«##»] *%mt. ta^fMss 

[0 0 0 2] 

*^itlZir)DS (dynamic scattering) TN 
(iwisiednemal ic ) 7fit, ECB (elecl ri cal ly con! 
rolled birefringence ) >*J^, PC (phase change) 
7JS>C. ttUgff^zt, G H (gucsl-host) 7Jit, gftyt^TJ 



4#MT0S-I8S884 

[0 0 0 3] *©tfT«?f, ll$8t. ^-^D. A 

ft yj £ (I * T x »y 7 ffitt * ffl Hfc T N 7V K i -t <7) 
ekAfflOSTNy^ST*4. 

[0 0 0 4] Ctttt. *-7^»y^«««-f08SHftyttt 
£ffl«T**y5ttS*IJB U flS.£Mr?©7W U -7 */Mtfll 
ICfcfLTiK di&fiJ/lJT**- -HTftft. LA>L. T 
N £v >Ux 7" U -j 1 7Mm 5 it I IS £ 

g^&wrSiDir.^^. zmzw.m-'- vymk < tt n . 

&SL>t7.— A— 'M^f7 K*7f i/?S (Superlwi 
sted Nemalic, STN *et)L<f5.- Super t w i s I eel Hirefrp 
ngence Erect. SBF.3!/) -£ > *'7'>U K 7.— A--y -f 
Xf'; K^vf vJ?f! (duble layer superlwisled ncin 
a lie DSTN 21) i5,7<3!i-rrt< £>-*>. 

[00 0 5] u*» l . cin e. -bfic^v-r >a©«s»ptcn ! - 

A^^ET^o ±lr2c7)^g7'f >^Otg*DlcJ;4=i> r-7 
X hCD{£T^*Vx-y f*ft«)jg^JiE:*atf[«¥«)|SIH4 
S*t5ftfc. S«.hlCf5ffir-7>v'7.^ (TFT) ^> 
MIM (metal-insulalor-melal ) if i^-^t a-( v 
x>y*7-eid« Ltffi*OTNffl«fli:tt&-&t 7 ^ 

x -c 7*v h u -y 7.-;jit©?K-sa*3R-?-j5^ffl{t s n. 

**il*©B!liSn«xUtf«ct*Offlafc«fflairlT^ 

[0 0 0 6] 7^7x Y 7**xta*6*TttfctjW 

t> ^ * . Sift Sit /T;Tffl u <b tl T -5 T N m S ?L>' 5 T 
N S ©7j xtT I J . O ^imTt^J^S *<« S6t? -T W U- 1 1 
co*S*^y-7X^6Mttffi<ta^>TOSflirfiilcW 

m-fztz.sbiz i&ik ft C t \ ©7jft ic »T s m ft tie ft 
S*BaJ:iaiBT*/«(i». 
[0 0 0 7] dtllcWLT. .tfiig/«£jfc#i*J££tfT}--5flS 

asssf «t l Tfass tn u 5 ^ <d \z »x a * tc a % 
»a » * » »*tt« a-*> s ?w»«tt* me «i -5 a * 

(ttttflttiKAS^S-T Ferroelectric Liquid Cr 
yslal Display. S3S0!fl6tl : .ffifiia^*T Am i-Fcrrocle 
ctric Liquid Crystal) ^i*«14«ft*/i<* /• 

f F f .7>r-<75jiS)L?^4a-> i-.T7.-r y?>?£ii--)& r- 
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[ 0 0 0 8 ] a»«tt»AU*5v*T!i, 

(NAG ark ) t=7iff<^ -Laservsall ) m:oTtl«I 
$ tl-r .'ona^^ft^i^Sii-S^^^ -Surface Stab 
i 1 i zed Feloelectric Liquid Qystal n splay, SSF 
LCD- f iflppi . Phy. Let 1 . . 36. 899 ( 1980) ; ft MSB 56 
-1072!6-?-&« ; *Bi»ft*4366924 -§•) <D X 0 

[ 0 0 0 9 ] 

ffi5R<7) T N S 5£ J: * ;'£ 3 a a gTf; R ^ » ; it ^ fcii @ <, ^ 

[ooio] s s ? mnmk%*;*$L&7* < 

■ (/£§B$Mrt f usee *-^-> 

(B*«waw6i:j:i)ii:4j 

tv»T 3o<7)TNfE!. S T NSa^&i.»a?x^#tt^^-L 

^ ^ £ uft^SEffl-r £ m<ntt ««s# ; : i£ a B a t: entro $ *l 

[0011] 5 S F L C DT^H h £ o ar.ii. » 

R«t* iff a B a *■ ^ fS*> ^ ^ - y ^ 5 & ffl B a ^ 

-f u > > yai»L^»a-u. bi i ;z7rr-t- j: o i^a 

«Si:SU0'*ii4/^7Xlff ■ * nx - 3^*) ^ 

V * X«!&L .^i**^ * 7 ^ > . X4r->7-f> 

;:£Pflc*ft o^Efrt = Sfi -c »t o 3.4a * 1 : sp ijq * n -5 ^ # 
Sc** -„•;=>. 



10013] 4/^, %i»«tt«A^S»l»«1£jSA$-«e 

[0 0 14] *&*Alt. a%^S^^T*iSa e B i-C:^^ 
^> I^ISgTFt L < (i, L < 

[0 0 15] 

g7$ f -7 s 'J 7 ^ x.-tft;zE?4 ?ntCo7^t n'7p.i 
iorM^fr^T^!:^;:, ^x ^ ^ > ^ > i: 

-X JO 1 V * - ji, S' Sr Tfi L . mtt^ - Y - VU K ^ zl^B^ 
> hi-'S ? 9 7- ' y S 'J v 7 XiSs S H^^^®^ 

[0016] 1 Hlf^Stc.^? - - jv K(7)^^^fyi 

^sic^l < r t i*, - 1 lis <-ff^t^ a- 7 < - it 

100 1 7] oT), 1 li* n fio v < - ^ vtfM 
[0 0 181 KS'.c^^a-r^^S-nM iSffio«3t9*«f*! 

[0 0)91 r o iSa^^DSfioSff^tafi? il 
[0 0 2 01 -t- n t- . ^ »sq :: & , - ^ 
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14, WT^flWtSrfr**, 

-& = 

[0 0 2 lj • y^>r*^«raT«4:-^Ljg* 

(0 0 2 2 ] • g£5rffirWT*i'£ B B B '.i, > < 0 * 

ST'$t L T > :|**&Z !i * 7 r ^"t ^ ; 

• IEB*«Jffi1--&*-f ^ > X^i^r 1 ISJa±jtSE1-a 
[0023] - ^fyf> ^Sf-^jtS*- 

a mi- 7 -f y%t v»o/:-*fiiiri 

[ 0 0 2 4 ] • teiOiSSa^MJ: i) ifi'.wri^B^x 

•^f>'f> ■^■t-ri** >4fes^^ t 7.-ytja-^#*if1"« 
Bf.ftr-, r&=F<n t >-l*ffi-r-:i3[ H s a :;efit7n? n 

* ^ * « ffi » * ; t*** & ti -c ^ * , 

^ - [Q * 1 r h U iff B e a (7? t > / + 7o;^r5A, Bf ng 

tr - f 'v. i , 

[0025] t > / T -:l^S-:;-r ^ %0 '< * r &iljQ 

r * M i.W ffl : : £ ^ T ti , ffi -H ifi ;<s 4 ^ ±> 
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[0 0 2 6] jtaK^ttiki-****, 

[ 0 0 2 7 ] Jiie^f/W xti«;i:ffillli*C J: 0 . ss 

^iffft L € Uii 3 m>^-lL\$ 2«fxv y ^ > ^je?- S Z 
[0 0 2 8] ^^7*>/^S, PHT.'i, jt>«: 

BW>:^ -f * > ^ > x c o SX s 7 > v x 9 :t 
FTi iOJ: o L ( !i, S 3 !:^fi: ^ ^ ^ - 

[ 0 0 2 9 ] :^^o-t^r^^fa^ L^^^^r 
•/ *;£!b<7> J: ^ JC0Biii?a{t*'*^i*. »ss*a 
*t L 5CIT- L , iftiift^tf) ^ " ^ - - i ^«entiD«»w i: 

^ f 51^^oix-riB ') , - tidies L-r n > 7 x sos 

[0030] ^ y ^^^-r^5^s:t±;aa B B;-^A^ 
a : c - ; i -;a a s a rr^&ib r- , = s 7 x s o^r-r 
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[0 0 3 1] Ld'L, * < -y f- > ^St^*ftlt*»K J: 

fca6i:, **e-7 b 'J * * AlEK).::i3>^entJQ^ fi*^ 
Traffic J: * =7 > rOf£7^>^e 'J *l$<Ofg:T 4- 

i2!i, TFT*-f-<0i|?-IS*«*3<jl-5;L^4^"C 

(0 0 3 2 1 H3 (i, 2 ^S^^^fttt* jfE5tftU 
7-f>. * > 7 -f >^-r7X-r'Tiv*£niD * ax-oflTg-fc 

> 7 > ^-bsnsnsfu -f- ^fi-^7D f T-'- * 7 <f > &h 

J: ^ * ft o : 
[0 0 3 3 ] ~co;W ■y^>^S^c0 7r7«BT-«if $ 

[0 0 3 4 ] ;o^f?f>^?ot7«g-C^*4 
S^feSt LTtt^* i> n -^OS^fcS£«#« j|icr)|6] 

£ t: £P Jjqt £ co u # S £ 3$M : t a to 
[0 0 3 5 ] ^niiF.DoX 4 >v^> X^^i-tbft^^ro 

•Jt H IE # ! i , iSA -fc iu rt 88 -r j i :ff ft Srr^S «4r ffia* 

[0 0 3 6 ] * fzs SSttS-'ffflOfr^* * ^ ^ > r 
H^oc^ 54- « ff. :i /Jx < ■. ^ . at^TN2fi B B B o 
J: o -r'V^-'I-Sl^r^acno 0°bi5< ^ 

I Moljc* ^ Y v > y'Sr . W.t:i:\ T NS?SflT-Ji 
1 5 vsec UJiO V- > ^ r -i/- ^ ht^-s , TF 
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Tl^^oti, 1 0.«sec ttTO^'- SlSTffifljir 

[0 0 3 7] t^:, 1^^-Yy^> ^"^f rlijfU^^ 
• "7 U- A^/t: >) COIEI^T' 5 o ^ ^ y > r^^g:^>ii 

i- 

[0 0 3 8] I^oO^;^ 7 u - a^.^ i} ^.SEB/--? 

-tt* ^ -I h rS^L, -[lira^^n^^TEi^i;^ ' 7 * - 
^ KlUft) *rti^-r^>ii, .IE»aEff*i;J: *3iS B s Bt:enSD 

[0 0 3 9] il£ 3 B B(7)^ < v^-> 

C: 4 ^ *!> , C' 'v w < x J: ifi^ WW) t^oT 

§ ^ ^ ti r T o s a a r tIL A ^ n ^ Z c \z ± '0 ± 

■tmi:±^tz tux 'o*&BB?>mL i ^%im?2i*s an 

[ 0 0 4 0 ] ^coSrli 

6 6 <7) fa) H>t:T /T ^t^ff o <j CO > L . ^ + > 7 
Orf^LTX^7*> r^^PS fOM-OFF ^rro 
/j^t.: h ^^::£;"tiQ:* rio x ^ > 7 > ft ^-^ x 
^ ■;• ^(l-l-, r- 9 7 -r 7s < v + s 7%+- s 

[004 1 ] [siifof;;. ms -a 9 •.;7p-riA5g!i, ^ 

fMi: *. ^ % -?\ ^ ^>^t^ 

>)B#;;f--*7 f > ; l«"7<''S-r#^f:-r-.^» * . -{iA-z 

[0042] (SI 6 ^-r:i. ;t a 2 e .:;i. ^ »!, .^tnsoB* 
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Jftfi-wftRti, > 7 4 vft-s-^Jt^T^OBfcrf' 

-*7 < >IS^*'-fc'oi; i : {ia% n£f)/}Q e 

A** 

[0043J mi\~H\**X\i. *4 -;T>ym : ?-&i$>i± 
1 @lg^jfeSB?|BJ4: 2 E iO^ffBf HoaoMu 

> 1 s ^ * MS f # * ft r ^ * ^ > , -iiaVifflaDS ft fcai^r 

[0 0 4 4] i3 8 di3vi*C:i, :Sa 3 aiCii. ^/U^£ni?D8# 
i£ £ iSOte ti «: * i~ h WLJfi £ =P?JD L X <, * Z> Z t X fa 

a 

[ 0 0 4 5] m 9 \Zh^^X\t % ^vf/^If^li 

i£A i.: EPflQT -5 3£?^ c -c n £• -s t ■. * £ ^Wtje-c * 7 

iiT ifcai, i *i;6n*o ? ri a a «a 

izA ft* 3 -0*^o?¥S:±, x*->v 

T^<> c r > , ;Gt B B a^entJD c n^^^-rtS^-f >S * n iz 
SS^ft tK r i^O etS rf tg :g r =P1)Q L , -J-Oi&tJIf- 
rt'c;:t^Ti:;{ / rat ^-ttr v»i 

Zl £ T fa b ; 

[ 0 0 4 6 ] -V *5 . - - ~ £j# * tl o B#^CO W 

iff B a B jo a ^ t * -ft $ : i . \ " ; : il !S iff ffi £ 

ti"c<n«a.wst:i : >r> v v •: z ^ K^comn^m^ 
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[0 0 4 8] ST. <zs, E9 H 

sec£AT<n58fcW!fc;;M LTtiEttT^i*. * > 
L T s^«( : ► ^ ^ & f t $: b| M 5 ?^ L ?t 4 O L 

[0 0 4 9] Kmizm^Tj^tlX. mTFlSffitft^ 
A. El 1 0 llTFTi: V.I, «7T3$Bilr*«^B#PdJ«i: 0 i 

D. ISl 2 J: o Ipft^M^mtrffiBlizSlfiD 
[ 0 0 5 0 ] m i 0 ^^^^O^^li, ^ir^>v<>fi: 

$L^"Z LXfaZr. 

[0 0 5 1 ] li 1 !i, §] 5 iHttii^T r h l ) :> ? Xffift 

LT;i t x - ? -7 -f > . ^ ^ -r > 7 v > o^.fi^-fi::7t 
LTSilJOr it«{f -f-s 1 0 r isj^^o^ 1 ^, Z T> 

j*S-^)5$ift:i. Hi o :z?^:r^ afM'SOiD ^ *f ^ > f7> 

T ?s n ^ b & a ^ SB i T- M : z x ; :5 - ^ ft ^ ( -r O f fe O i# 
( 0 o 5 J ] -Hi 2 . ^ ^ ^ > 7 -r ><* 
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(14) 



4*159^5 - 1 8 8 8 8 4 



f . > 7 4 >ff^ i: , ^<Of$i£ a a B u£p>jQ*ft£^ 

#eOJt r + r£ JBEI X *> h , 

[SI 9] ^<7>^:;*s^r . ^ «; v * *lEi&LfcJ»& 
Of- ? 7 < > ff A^>>7f>(!?>, foa*-i 
a s 8 S^PtJD £ it h r S L tifafcm Xh £ , 

[SI 10] COf&flUJS^T, "7 h 'J 7 ? XJB»L£* 

&<nr-9 7 < ><s^, r > 7 4 >»f-h, ^<ob$ 

[Ell] CCO^tC^T, 7pj ^ *ffifi>L/.:» 

^COf- * 7 4 Wff , * > -7 Y -?-<7)B$ 

<0 rfc A * ^ (O ffi <o * 4 <7> 5 f fc t ^ i" vK ff* B) T- « & „ 

[HI 21 ZOft9J'«:&^T, V »J -y 7^SBttL/-» 
£<Or'-*7 Y >f£-f , X4-->TY>(f-S-t> <r<OB$ 

•a s b b ; ■ : ^ n fi d * it <> ^ » * /t l tz n> m x * a , 

[SI 13] *i«Ojt*3B-ffc«: x < -v-* > r^f^tf: 

[E 1 4] '«;u*i;J: ^i**o*jfc 
*o jfesia se ft r ff^ r- h z 9 

[EE 16] E L*t*-5S*$^r;i»t<7)E L R^fOffiffl 

[El 1 7] w^&qqi-^t,*-^ «Hli-£n*D*ft*«JM< 

[118] I«7)^i;i3i>t 4 7^;: t 1 emm 
SrJcS-f £*&-£co£nt)D^'n, *-T> ? < i :, r^TFTt^^dl 

[El l 91 ^SS^-fc^r, 1 6»MS-ft^-r*Jft£ 

[H2 0] co«^tcj3t*r, 0 1 9 i*?:.:, 1 6Wfl 
r^^t^it^^pPTjD^*^ ^.0 9 4 l > y TTT-t-v^^tl 

[SI 2 1] I^^C/pwr, 1 6 PSM£ 

[H2 2] 12 16I&H 

£ ft '7^ T g-^ n ^ £p 7J0 / \ ;U .sO 9 < I s ? *■ 7jt-f;ftffi|a 

[02 3] CfiO-g^::ii^T. I h^Y^-r^^ 

oepfio^'u * -o * r ^ v't ^-t-sy^x^^, 

lm'2 4] ^0%Bq;:^o-C. 3 2 3 iiik-, I 6 
[@2 6] -^ftflE;.:As;»T. MA^HH 



SrR^i"* W^oeniD^^u 7*<r>9 4 \ > ^i-jftjgia 
r-*« : 

IS 2 ; ] «A-cvuo l iEffEmiiig-r^-& : 

[BI2 8] ^^vf>)'|?i:yti^I^:^ 

* - { 5 a a Q « ^ ft + o a g& si -e * $ 3 

[029] 128 OdiKi-^ L , ^vf> ?'f§-^ t « 

[12 3 0 ] ;fX a %oo F F-WS^>>ON«tS$:ffifl:-r*« 
co, H2 8U^TESJi;giaD**t-&^-Ju^oy 

[3 3 :] itta B B O0\«S^o.0F F*S.::Kifcr«¥: 
co. [12 8 ::7FTlI^;:£nt/D^ft<>'^uxo^ -f a > 7* 
^ ^a B B jh: y f L ft o ^ jT l h tt^a^j v e«¥ r ?n t ^ faWzm 

[S3 2] 03 2 Vizfjz-t? < \ > /?ira>JK;^^r 

W »D L « & ^ ^ ^ r ^ > ^ (1 ^ t : it 1- * ^ O jt 2 » 

* fC f t r L tz W U -T 55 ^ , 

[[33 3] mi 9\zm-r9 4 \ > ^'* a s 9 >M:S? r r 
^OLrj^cox-f :•• ^ > rffl*i:Jt-ra-fc^tf>jfc2« 
^ co ffl ; t r Tjt-t Stt SI T- « o s 

[S3 4] mi 9 UTfc-r ^ < < > ^-^ittB^-t^Utt*^ 

entiDL^^'g-ox >r v^*- ?'m^\zn-tz>*ji><nit&& 

[S3 5] iit B ^ffift:I^nAiiaA-ciw^Si*Di"*»fr 
ii2LB%i:=ntJD-t-^^# i^^s^o^A-ir^nc&STTS+ifi 

[BB36]!335i:5n-r^>f<> ^'iM^iK^frr 

fk r ^tlfli^T^ * , 
[[S3 7] ID 2 8 L, ^ 1" v^>^«^->S 

a B a 12 f ^7 ; i r £ n 1} d l * ft &• -O iff a s e t : £ n n n ^ ft 4 « 1^ o 

[13 3 6] 13 7 ::^-r.^ r < > y-rjfiA-fM 
ei^DL^ak^x-f Xff-i-:;tti-o^/wcojtil^ 
^ co E f k ^ 7F-f -r A o , 



[339] 028 ^1:53:* tt L 



BB&ffl iff r ^n^D L ^ ^ -O ift ^ s .:^Q^ft^f r o 

[[14 0] 13 9 * r ; > ^-r-;fS a s H -k^;:^.^r 
^HtJD L 5 w >o -s y : :::tt^ ^ .'t^TtiS:^ 

[m 4 1 1 12S OT=4;: t-t L . " * :/ - > -rft * z \(L 
3 B a ^ft:f *r entio L i^O;ft a 3 B ;:=nt}D ? ft Z ttff og 
?k * Ht =t 35 •; : L : x =r5 2 T ^ i ; 

(CD 4 2] 33 9 ::^-r * r a ^ ^fta^MZjfp* 
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< 1 5) $fl?5 - 1 8 8 8 8 4 



ft * * 4: <T) N £ * /T t ft 14 0 •? * h , 

^ > r SSffififi-f r Kith L Shifts 8 ! l-GfltJO 

£ ft a «ff o g ft £ tn^ft l fz v&7f*0T-** 3 

[[214 4] 1)4 3i:ftH 5 > ^Ti5 B e a -t;uiZ'S^r 

f k * * L H -e * -5 s 
1(24 5] *35R!FMt^RS«FMOftSd f *L < . 

?t'ffl2 &<0®& IZHL* *4 ■y*>yfB*i-tflL&&to 

[13 4 6] (214 5 9 4 \ > 'r-r;f5 a s B Jr^ ;;S^r 

m CO £ f t r ^ L iff it 0 "C* * : 
[04 :] ft^MUit^S/TB? M<75«*g< fca i 
oC'^'/^Of ^"T0 2 S ^?iJK::Jt * < v 

£ft*«#tf3gMb*: W ^ L ;ft ff*0 r- * s 3 
(14 8] 13 4 7 (ZTF-f * -r $ > /fM>;n:?S^ 

[S3 4 9] ^ a a at:en^?n^^#^^§^L^ , ^-C4 
«r^7Fi- £&O0 2 8 <75(iJS&i;:tTLT£p^n£ia& * ^ v 
*>^f§^£iftBlffift«-*o* 5 >^£r*H firsts; 

[15 0] 0 4 9 i:St^ * < > ^^SAiiriCttljLfcep 

0«*-£T4»H£«^-f*$^EI2 8 COHB-JC}* LT 
[135 2] 13 5 1 iCTjri-^^ < > y-?iilA-t^:-«f|L4: 

eiuo l fir«o ^ -^> ^it*::^i-*«.»wo-b - 

0 jftaa * CO 2 it r 7f, L 

[SI 5 3] ii£fl/<Tout-£nflo$ft«'^'u^(;[5!JWL-Cia 
fS(S# i A ^ tB<^$ ft r ^ 5t s at) ( ; ^ L - & -? 



[05 4] 0 5 ■< I > ^-r-rSfl B B-b^i--g^r 

[05 5] *a^-t'TFTfr^'IIC^^: 
[05 6] AfiflijfcT F T*?-OefBia-C*-5 s 
[05 7] *ffl!fl9tTFTS?-0»ttat*S,4 3 
[0 5 8] ^*^3#^i:S-H;a ; rSa? J 2:^^coTF 

i:rilB B Bt:entjn?fto^^co^ ^ > /r^t/:r»iHT' 
[0 5 9] 0 5 8::^t? ^ > rT-ffia^-b^uftff* 

[06 0] ft^^HUit^lfeRjr^/sa^S-^JftfrOT F 

i:iaAizenSD$ft-5tt#«0 ? < > L/:rS^:21^ 
^>^, 

[0 6 1 ] 0 6 Oil^t? < i > ^"r-^a e e -b^ '^^^r 

[06 2] ffiAi;enfio^ft«tt**ta»LCr'.--e4 r^l^ 

«fliu?t L rental ft* x -r > >«AiE«ifg 
-t^o ^ < i >^r«na;:KS*<j-j:7nL^?K?fflll-r-*> 

[06 3] 0 6 2 ^7Fi-^ < < vrT-M^^CSfrr 

[06 4] ^ B e a i;£ntjD^ft.^^^rT@^:i-* x n c-j&ffij 

<Ofi&«4 Pts^rS7jT*r* £-20 T F T'<* A,coy- 

[06 5] 06 4 :;^-t-^ ^ < > r-r-tl a 9 a -e;u' ( :^^^ 

CO ifiSi^ ffi ft r L ^-^^'23 T 

[06 6] ^co^ a ^i:ig^ ?n^r;ffr7^ 'J / ^ 
X iH ft /T & S CO * lid a 3 "? 5b o : 

[■Tf-i-^SlBq] 
L C ittfl 

S 3 -f y ^- > r^- 

P 2 -f f- > 
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(16) ^¥5 - 1 8 8 8 8 4 



[0 1] 
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(17) 



ft&lW- 5 - 1 8 8 8 8 4 



IE 2] 



[13 5] 



or 

it 
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\zps LT$mKmm\zmmwLfim&? zm^fcB&mu 
v 0 <v n -v hf 

[0 0 5 3] A. B. £S*T2ftt«, a^Bsmii^as 
« t #*/SH$ffflTC03tiafl[ <BS#, § $ £ L TSg^ $ 

\zm£h\zm^*bt\T\s^ytm\z. j^hmti^wAxyt 

*y-fe>X (EL) ^>ycotilc, AJUxtMUfciSL 
X7U<ic*5^Ttt7'J y**tt<Tfc»fc, gi^&co 

BttfcK hn;U5*«yfe>X (EL) fctt'fflT 

[0 0 5 5] D. lCSf*ffiTW\ AJUXcOiEM^^/^ 
<0:*>/*7i:ft5J;5&&=**-K fztX 
tfSSFI.C) <D«£, A c7j*ft<D«fl«ttfl!)*£fc 

(4 . « ja »/s ^ z> z <t \z cfc -a x * 1 5- < s 



(7 > 4#M!¥05-I88S84 

i c flf i c is h fflfc flt # i c j: ^ «e a » -t <d m * i c «fc <3 5t «n 

ttSEO^fc J: «3 fc'hdf < «±<o«fc r> Ktt 

[0 0 5 6] [ItflH&j;] *2>SCTtt. £»lll<0 

HffiMfc&^T^fc^ Bl 1 iZTxkT&umtti-' h 'J *v 
^ -X Tff T ^ S <7) t tt S & -5 ic ct * IP. »J3&^ « 

- \zuz> a tztTHt. w i 7 i stc^ra^ittiB^ - 

[0 0 5 7] C<7)HICiSrW«$T«, X-f-v^>^^ 
lid: *9/7<Stl.-S«!g{i, U-TilOttSft-CtX-f y-^> y 

T^>*^*BST^ 0 Hi 7 £01 8tt. ^^Ji^ilct^l 
6 nifl * Jift OWJJU A )V X CO / I ^ - > <7XWT ^3 

^>o *HTI4X<-;5 1 >^'(y-h^7) OBJ*] 

i £KH2tira-«jftT«*an*a«. x-r ^^>yfs 

>^«^mO)HS|B»S:fiJW L T 1 6 lttaH£&4 C £ A^T 

BtaOl 6fig^<^/v^— Vt^ie^fKjtZ 5P^^L^SSi»<J 
[0 0 5 8] ffi B B k ]OS/r-TS«^i3, 

4. WAtfBl 9tf82 OlCiNrAzCTftS. 



from1-=7039039587=FAX5000L /08 1 -462702408= 



/10-2=-03-18: 16/001-026«H*48O1352O7O P 26 



[0 0 5 9] @19t@2 0:^ *:£?7^::J:* l 6 Iff 
it*r ; ? , -Ijk y^.^t^ ^^f^r-:g^ a ;iE;"iQ £ ft 

C tV*>h> ~<Osj?ZCDi£1^ 1 7 <Ld] 1 8 
£!»]«(:: 1 BffiOft/Tl--&fflJH^S< fcofc»£\ 16 
»H*V< * - > it 38 H 5 »H L a^ttgllr £ fci^ifc^ 

[0060] tfc, *i«(a^S:?TT»£\ s$s$nn 
fi-f o t *b t ; \± g n u en to £ ft £ j -ou x • z Jfc-c s 

£\ iftja -b n U *-t Lrt? C* ' < ; i- X r =n7JDi- £ i gcfo] *• 
*L f^^Stt;:»<o««4i 

[0 0 61] I EJOl&ft^BfSj-r l oco^^'^uxr 
H2 i >H2 2!i. */j3c:c ~ £ 1 6 ?grIB 

SMtasati. -i!Mr fc iUiiS s 9 a -:-£nt;D^ft/-^^ : rt§^ 

[0062] IEJ 2 3 > CU 2 4 & 0*0 2 5^02 6 iZ^T 

fr* Srits^BjrajusniD+o i ^r^SA^f oft 

EE) 2 3 > [U 2 4 !i. **5tl^i * 1 6 WM*«^i- 
5»«^S]tJ0><^ xo* i \ , 7" o a, *Elsc» 

[0063]HJ25i[H26;i:. 02 3 h[K3 2 4 ifs]'; 

< i£e a B censa * ft* s»a*9E£i-*§s * ft -c •„ * »5g-^ 

ffl *at::tt , .t*'l*»:i, E 2 3 h(E 2 4 <n^£* 

h fa a i: entra - ft o ^ — §f ; ^§ ^-f ^ * ^ , < ^ ^ f 

56*1 >> ^ o i?r L »PSS3g jr-:? oTgg u ^ o »33 f /T 
rft.^73\ w^.fef/jTj-tT^fP^^-r^ IzX^^f'- v o 

10 0 6 4] • iffa^^^Soi-T^ft^^/O^ 



5 - 1 8 8 8 8 4 



,Ia s B^T>/T7i:; ^ rcSS^r ^ < f ^ Zc 
Hii i ft 
[0 0 6 5] St. ^2^, 9 a1g.c5{-, 

^to/^iM/^';' 4 B I T^fi-f-r -f-O — o — ocOB 
I T r — ©SOit^T-iO^^oOT >/t7c:rei: 

[0 0 6 6 ) Cr^. ^ ^^^T-^ ; ) ^ < OP§l^T^/T:-f 
o^r^, R/T^"ItEi:ft^:Sna:i, 1 Hr :*5T [cj ^ Je 

[0 0 6 7 ] -iir^^To^,^rv^ao^/f t 
BfH^teft^L'v**^. § / < ^ - > ^ 

^r^ (^4 ir t LT^itffc^ft - i OtBBI ^-C'/^ 

-t ^TfcOilft^^L/'-^iJx;: i ojfcoffl^jr:: j: ;of^/j 

[ 0 0 6 8] UAH I 

fe'£ B a a-t^ : m 2 7- ^T^m^^HiT-f^^L t , 

[0 0 6 9 ] 1 . ^"-7 l a . 1 b O-rft^ftc^J: 

iClOOOA^I^OrlSt^O^^^^ 2a, 2b) 

^JLT^«-r<) 3 i2 8 ^l£^^il^;i300 -5000 A. 
L < !ilOOO-3000A-^iEi=.:lS:^i-c - h^ig-c^ 

[ 0 0 7 0 ] 2. 1 ^S^is9I3 a. 3 b 

Tl000A^«i»?ff5.'C-r.c : HIERaWnw 300- 
5000 A , ^tL<:i500 -:O0OA^iGi3^1x5ti"^ C i 
^•C^o: 5 i 0: t < :i. 

ItS^OCD iCroPo9.M0» r:£3 ftSKifW 
fi, s i 0: 60^-^, - ^ ^ ^ .i T^fft u . O C D'^o 

[ 0 0 71] 3 . 2 -^*^-i::IE!£iS 4a. 4 b ^ 400 
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[ 0 0 7 2 ] 4. 3 TM1s«? U- 3 >S*>* 

S^i-^J: 1 ;;8i 0 frfr-** - 5 ,: -7 >' > r ;fr|6];jv|e] c 
[0 0 7 3] 5. 1 - 4 <0Ig«;«/:±TO£fi^Hi; 

[0 0 7 4] 6. 1 - 5C0XH£«Ttts«Lfc'<*;l,U 
[0 0 7 5 ] [ittJl-fc^ffii*] ±IE::i3v»Tft«SL^ 
K(ol^f >7*'J > rtfeffl:; J: *)*t^S 

[ 0 0 7 6] :ot>7';k7-;i K(3»i:fcw»-CiKA-te 

L 7'^*-^ K[|]»(;, 12 8 \Z7fkir I n fcEtt 
Srffl^T^*, B2 8 ii, x y + > y&=j- 1 i£A )i 
£&£^fimT'<Zl±[?t$ffif:-T > y;u ~, - ;u Kla^',; J; 

h * < -y + > ^*i=— iM-t ^a^s^oiiftia-r* 

*o ^E&T-i;, t>7 i ;^-^KEBi:7*5'3tJH: 
< 3 > y '7 *?±££gol F 3 9 S 

[0 0 7 7 ] J^T. *t>-ffo&-)\, KD£&co-^>yj > 

[0 0 7 8 ] »«m*ittft-biM-!±, ±Ei;j3v*-cf^ffi: 
L fcSSF afikBME&iSA-b - * ? n x - rr ;i, u 

-fc^O^-fy^>yji, flfcJl 5<<DS1- o *E5F5«(. 500Hz ) 

St 6?tf) jfcSi/S O Eft <n Cr 1 ■ XaHEfflo jfiige £ ft Jg L 

[0079] enlist . 1 : 

?Mtt»i LTBOiS58 (BCHtST r f 8'.>, EI 2 9-::.^ 

L ?z%'&<n\&.& ! .z&l)u c ri « « 5 h 

■ t - 4*SiCT'a-"f^ ^ r ^ tc-lTt.y r ^) i§i§7t?5 S 

ft 

ft 



^ffl¥5 - 1 8 8 8 8 4 



trD7hLt4<O^lll3 0iB3 17*5 (i£ a i,SEJ2) 
fi-fcO^iSfSii- 5 v ■ 3 a 2 9 El 2 8 *)is]l8;c>+ 

ia a s s U =|3SD ¥ r: £ ^ # o ^ f C r Hit 35 !: ^ : _ t: LcoVh 

(0080] EJ30ii, rB.&0)O F FttJR^ ^ 0 N«S8 

^ L fZ h (7DT-^)^ 3 

[0 0 8 1 ] H 3 1 (i, &£k(DO NttJffi^?) O F Ftfcjffi 

h 1000 /i sec ? T-SSflc-^*^*-,^ K^®0("S a 9 B 

L^4cO*<BI3 2T** : H3 2ii. il^*tf4£ f BCH 85 
8 ^o^^i 2 9 ^ < ^ > ^T;^^-e.'v;-^^r 

[0 0 8 2 ] «tt*ttH^ ; Lt, 2U- 3654. (> ;u ^ ?± 
K) . CS- 1024(^-7 Vtt3K.: r f^o 
T-(7> X / v -r > ^if-^jplr 0. 1/isec 1000 ,« sec 
4 T- Se f t ? ^ * CO ^ - ) U S- : I* *g <7) a B B 60*^-1* ffi ^ 

itrtii3 3, [D 3 4 T^o, S33ti, raB S s #^^ f ZL 
I-36540*^<7)!g2 9 ^ Y ^ > ^Tfafl-t^Utt 

[0 0 8 3 ] g] 3 4 !i. i^ B e a^^^ f CS- 1024 ^)^^CO[gl 

<o x y y * > r : § ^ : z 1 1 f * ^ co 7t i§ a * CO ^ f t r ?F 
[0 0 8 4 ] ±fc^^^ 0 x ;XO»ig^BtE*^^; 3 g 

El IS K u » A'atiE ^^r^c-^ «tffl r- t - 7* > «t» ;c 
4 * ;i ^ o r a ^ T-tntjo 5. ti t » tz * ^t!jM^^ ^ n 

[ 0 0 3 5] ^t^j; 3 3 5 ^;{£ a %ffiftfI^-coA*5* 

^ftr;piJS'^'-, 13 6:;. v- > ■ga-co^'.'V 2 
ft ^"r"7;I a 3 a IE IS if ^ A r .fla^-r :.:'£n^Cfo ^g-^ 
iS B 3 Q i::ilfl0tc5? ? :r^^ o B 3 B : I o x§ tc 1 ^ ^ 
ftr^L.^ b^TJSc : :•• . S3 6 S3 5 ;:^t 
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00) #88¥5 - 1 8 8 8 8 4 



ju*-/u Kfl-^-J: 0 tt ;;=."itffl1" £ A a*, 0 
vt:fc5>B13 7"C7FT? -f ^ > r^EUJo L£S£^i8a 
7eS*K^ffi<t«r{B3eL^; 3 o ^ 0, H3 7ii, m 2 8 <7) 
SBi:WL, x< v^>^(f-?->:a B B alEiim^ref]1[JDL 

r-^>o - off], i3 8:i, 3 7 ;-7^i- ? >r < > 

i- -5 -t ;u so Ttjsa gs<n ffi f fc «- tf l & co r- * z> 0 
[0 0 8 7] [JfcROTj ^>-*n,^-n, KE»U*fL.T 

-*--©><ju*j><. o v 5;fc*(23 9 r-7FT * -f = > ?--r£p 
»DLA:*^aja*;54«^Efi:*;IflS HI 3 9 ii. 

3 f © 4 0 o* 0 % 04 0 ii, IE 3 9 i-^l" ? -f 

ft * tt T h -t O ±M^O fEftr^L^^OT^) 

■M^^ '^>/H^;::i 1 < > 4 > ^ 
■J *<i\, ^Mi;«a-*"o*ao/<;L x^nt^^f^^ L 

[0 0 8 8 ] ies&sk ' 2 > 

H^^:, I 0 a sMi:Lt, BCB 858( BCH *±£l; fcflS-o*: 
*£<7)^> W >^ff-^0-'^UX*a*-, 0. !«sec ri**> 

iooo/i sec (-Kits-*. teSsaiM! ^ <r> Qf± & ± \ or 

(kU i < s >y-cenaaL^^'^ x-;tti~£i£&- i r 

[ 0 0 3 9] £« H ^*r**r i o-*> r >j > ?-<f^ 

^wt-^i-^^fto^-s^ffi-t-SEKai 5oo^.. -c- 

coig^^t^ftsr I - L batons en 9 < )i x 

r •;; ± - v o nor- XJ£ 

s ^ j2 a it sa a ^ - ^ 

: . 1 t ^ i" ^ ^ - ^ r =H7Ja : - ^ 1 1E fi CO .-f - o K 

; 2 t ^ -1*xeoftco 0 V t- > 'J > ^* ? a/': * - 
' 3 • T -7 -t^B i- T -5 ' < - ^ r =P^?3 L ^ \K (it'D T - 'U K 



r 7 l o y 1- L rj 1> ^>^) c il] 4 2 ~T «/> £ - of :> % gl 4 2 

ti, 039 ^ -r ^ > ^T-faB^-c^c^s^enaoL 
I?- & *i r- <7> jt i2 a , en Dn * n tz a IP- ^ -c 
^)itiia*ois!mB*ffl?& f o n. offo^-t^o^s 

[0 0 9 0] :oS^, *^ttC-Et-??Ji*ttfiOiftaJEIfc 
PS ; i i£B s a ;:5PtiD*n^^? P :iatKn4ft::;ftfl::^ 

^^a•^/S^•r^J^ ^ < L*i2K73^tet:fc£-. TFT i 
S S F L C D-co^a^-^',: ^ o -mWco^Tf.?) ^075^^ 
Mii, I-';** x * * -*(7) SSFLCD Uit^Sffi 

[0 0 9 1 ] [lfc«W] > 7*;u + - J!, KEBizMLt 
£PSD-f ^^i^^f < < > ^*r04 3 t;5pi"ifi3F5;cffii 

B^raicoBtcor- h fi-too/<^ xinB^aeft c-^r ^^^^o^ 

B a B O^^Tc5s.^^ 7'D y s L i 4 4 ; o 

to - t^'^x<7?^ ^ < > ^"-c-ia 2 8^)ES»UJt L, 

x -r - y * >■ rm-^rt \s.&$&m& srso l ^^^Oiaa 

® h ir^o ^fcl^^^^trtilrrs 0 0 bCOiS 

[0 0 9 2 ] IgftXtt : 3 

> y *• 3 4 5 -;;^-f •af*:zi£.t riBit«i;aa*s*a^SE 

^*^^ii£s%^sSa7t5ia r v S L fz t ^ A<!3 4 6 
T£o : o^O, 04 5 :;^^^:^^^.^^ 

xn ? 4. > yT0U2 S -*0SJR-::V:L, x< 
^ fl * h ;ft 3 1 SBft r £ " L tz % - ft 5 3 a ; : *=n aa ? i\ 

13 4 5 ::.Tt-r ? r = > -l^-b-t .■:a»r=nuaL.*;-** 

^L.rri^o, 04 5. 34 04 3. 14 ; 

i: fslt*::^^^;^ h ^p^^^ 9 b ^<^ ■. ^^^^ 
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^ r- ? c v ■ , {in o r S;fb#m o '£1t'~;t^fttt**$ M -? 
Ojfc*Mfc|Efkli+5K:'J*£^ iOi:C-4, S0*»,iISE 

r tsar * entfD ? ft * &+i± z 

[ 0 0 9 3 ] C<n*£\ ffiB^UMT**[;S?£!i, 

< t i-TSaojt^ttfcBjfkri* 5 0 %T*<soi-a^*B#iyj 
JOS'*' (SsKli, «<?fcMi;i 0%Sfb+*^«:R 

LT^SiMWft^*** & a s a <7)l££^Pal7) c S 0 u sec 
^*££::;WSiftW>\Wu;*M^c. < i i 5 0/isec & 

i^60/^^(pi;-3 , /Sec (JB-^a 1 b 7 KJ-fe. V p p = — 
5 V . T" z 
[0 0 9 4 ] snn« ( 4 J 

/-**^)fiSfioaifljtSt/$^ v'd v J- L /t: 4 J?) rt f H 4 8 
■C** s OS!), 04 7(4, a^fifluJt^Wft^B^M 
<7)H: ~ ri f S < C'iio CvOi/XcO < s > ^-^g] 2 80 

0 asec 5 msec 

(2/3: ^iGST-t2C^ 0 
[0 0 9 5 ] lEftXR .5) 

fkrH-^c -t^OS^ct) v- >»';•„ x$arSCfk?^r 

enao ? ft * x < v * > r ft ^ > * r * > 

*B5-;;*L/j ') , @5 0:±, g-i 9;;,Tt^ 

d4 9T"Ji, ftRo$25?g : J. 

« ffl r i# - *^ S i 1 , 8^ .-Kg ^ «§ - *. y 



1 WSI^ 5 - 1 8 8 8 8 4 

3 3%. B»2*<6 7%, rarH3*« 1 0 0%C^r^ : i 
[ 0 0 9 6 ] Stt^tt < 5 . 

EI 5 2T-£>* C 0 5 1 (i, ep^D^^^r ^ v V^ibfog 

jSS? Tli , iff a a a -t ; u i : £ n i] a ^ ^ ^ .Jf. ❖ ^ ^ ; - -f g g -r J£ 
[0097] (a 5 2 ii. [15 1 Utf L ^SfEJ-COffiftir 

STcoaa^fipffwo^ i 5%, wnia f 4 3%, fbtK 
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